
TORQUE TRANSMISSION COUPLING 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The present invention relates to a torque transmission coupling for an automobile. 
2 . Description of the Related Art. 

Conventional torque transmission couplings include a torque transmission 
coupling incorporated with, for example, a transfer device as disclosed in Japanese 
Patent Application Laid-Open No. 2715340. 

The transfer device has a torque transmission coupling. The torque transmission 
coupling has a clutch cage and a sleeve. A friction clutch is provided between the 
clutch cage and the sleeve. The friction clutch has outer plates and inner plates. The 
outer plates engage the clutch cage and the inner plates engage the sleeve. 

A compression ring is disposed in opposition to the friction clutch. The 
compression ring engages a transfer case in the rotational direction, and is movable 
along the center axis of rotation. A support ring is disposed in opposition to the 
compression ring. A cam mechanism is provided between the support ring and the 
compression ring. 

A gear engages the support ring. The gear is co-rotatably coupled to an shaft. 
The shaft is co-rotatably coupled to a driving shaft of a servomotor through an other 
gear and a pinion. 

An output shaft for outputting torque to the sides of rear wheels is coupled to the 
clutch cage. The output shaft is co-rotatably coupled to an input shaft. The input shaft 
is transmitted a torque from an engine that receives a rotational input from the engine. 

As such is the construction, the torque is transmitted to the input shaft from the 
engine. The torque transmitted to the input shaft is transferred, as it is, to the sides of 
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the rear wheels through the output shaft. On the other hand, the torque is transferred to 
the sides of front wheels in response to the engagement of the friction clutch. 

The engagement of the friction clutch is conducted by driving the servomotor. 
With the servomotor being driven, the pinion is rotated with the driving shaft of the 
servomotor, and the gear is rotated through the other gear and the shaft. With the 
rotation, the support ring is rotated within a range of 180 degrees, and rotates relative 
rotation with respect to the compression ring. The relative rotation causes the cam 
mechanism to function, and a thrust of the cam mechanism causes movement of the 
compression ring toward the friction clutch. This movement causes the engagement of 
the friction clutch. 

However, according to the construction described above, a decelerating 
mechanism using the support ring, the gear, the other gear, and the pinion is large, so 
that it is hard to install the decelerating mechanism in a narrow spacing in the transfer 
device. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a torque transmission coupling 
capable of being formed compact. 

A first aspect of the present invention provides a torque transmission coupling 
comprising input-output rotary members rotatably supported to perform input-output 
transmission of torque; a factional engagement section provided between the input- 
output rotary members to perform torque transmission between the input-output rotary 
members by enforcing frictional engagement; a compression member set that comprises 
a pair of members capable of performing relative rotation and that generates thrust 
through the relative rotation between the members to thereby cause the frictional 
engagement section to perform the frictional engagement; and a rotary actuator that 
causes both of the members of the compression member set to perform engagement- 
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te planetary gear a* se, — , *om each other, «he one of the pair o, gears can be 

patt „ f gear, Alternatively, the planetary carrier can be operated ,0 perform the relattve 

veiocity reiative rotation, inpn. generated b, the rotationai driving can be converted mto 
a compression force in the direction aiong the rotation axis, and the frictiona, 
engagement section can be frtctionally engaged. 

That is, according to the construction having the pair of gears and the planetary 
gear engaged with Ore gears, in which the gear ratio or the engagement radii between 
the paiI of individual gears and the p.a»etary gear are set to be different from each other, 
hereby enabHng the rouationa, driving of the rotary actuator to be much decelerate, to 
covert into .he compression force. As such, the decelerating mechanism, the rotary 
actuator, and the lihe can be miniaturized, and hence the construction can be formed 
compact. 

Accordingly, 1, can be very easily disposed even in a smal. spacing ln add.«on, 
since me rotary actuator can be miniaturized, a weigh, reduction of .he torque 
emission coupling also can be implement., Farmer, since the rotational driving o, 
ft. rotary actuator can be much decelerated to convert into .he compression force, .he 
frictiona, engagemen. seCion can be easy and accural to adjust the Wclional 
engagement. 

According ,0 a third aspecl of the present invention, a torque ttansm.ss.on 
coupling is the torque ttansmissi on coupling according ,0 the second aspec. such mat 
ra e rotary actuator performs the rotationa. driving ofthe planelary cnrrier, the one of me 
pair of gears is non-ro.a.ab,y supported; a cam mechanism is interposed between the 
pai, of gears due to the relaUve rotation between the gears; and .he gear ratios between 
*. pair of individua. gears and the planetary gear are different from each other. 

Accordingly, when the planetary gem is operated .o perform revolution by the 
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rotational driving of the rotary actuator through the planetary carrier, the planetary gear 
performs engagement rotation with respect to the pair of gears. In this case, because of 
the difference between the gear ratios, the other of the pair of gears performs the relative 
rotation at a low velocity with respect to the one of the pair of gears supported in a 
support body side. With the relative rotation, the cam mechanism between the pair of 
gears generates thrust. The thrust enables the frictional engagement section to be 
compressed, whereby the frictional engagement section can be frictionally engaged. 
Consequently, the frictional engagement section can be operated to perform secure 
frictional engagement. 

According to a forth aspect of the present invention, a torque transmission 
coupling is the torque transmission coupling according to the second aspect such that 
the rotary actuator performs the rotational driving of the one of the pair of gears; the 
planetary carrier is non-rotatably supported; a cam mechanism is interposed between the 
pair of gears to generate a thrust due to the relative rotation between the gears; and the 
gear ratios or the engagement radii between the pair of individual gears and the 
planetary gear are different from each other. 

Accordingly, when the one of the pair of gears is rotationally driven by the 
rotational driving of the rotary actuator, the planetary gear supported by the planetary 
carrier performs rotation, and the other of the pair of gears performs the relative rotation 
at a low velocity with respect to the one of the pair of gears. With the relative rotation, 
the cam mechanism generates thrust. The thrust enables the frictional engagement 
section to be compressed, whereby the frictional engagement section can be frictionally 
engaged. 

Further, the planetary carrier enables to be formed into a simple structure and to 
be formed even more compact. 

According to a fifth aspect of the present invention, a torque transmission 
coupling according to the second aspect such that the rotary actuator performs the 
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rotational driving of the one of the pair of gears; the other of the pair of gears is non- 
rotatably supported; a cam mechanism is interposed between the other of the pair of 
gears and the planetary carrier to generate a thrust due to the relative rotation; and the 
engagement radii between the pair of individual gears and the planetary gear are 
different from each other. 

Accordingly, when the one of the pair of gears is rotationally driven by the 
rotational driving of the rotary actuator, the planetary gear rotates between the gears to 
perform a revolution. With the revolution, the planetary carrier is much decelerated to 
perform the relative rotation at a low velocity with respect to the other of the pair of 
gears. With the relative rotation, the cam mechanism generates thrust. The thrust 
enables the frictional engagement section to be compressed, whereby the frictional 
engagement section can be frictionally engaged. 

In addition, the one of the pair of gears may be integrally provided on the rotary 
actuator, and the other thereof may be integrally provided in the support body side such 
as housing. Thereby, the number of components can be reduced, and hence the 
construction can be formed even more compact. 

According to a sixth aspect of the present invention, a torque transmission 
coupling according to any one of the second to fifth aspects, wherein the planetary 
carrier is supported to be capable of performing constant-angle relative rotation; an 
urging member to be interposed between the planetary carrier and a support body side is 
provided to interfere to rotation with an urging force for the planetary carrier that rotates 
in the same direction at the time of the rotational driving by the rotary actuator; the 
torque transmission coupling further comprises displacement detection means that 
detects a displacement amount when the planetary carrier performs rotational 
displacement in resistance with the urging member; and an engagement force of the 
frictional engagement section is obtained in accordance with the displacement amount 
detected. 



6 



Accordingly, the process such as the fine engagement adjustment of the frictional 
engagement section can be accurately performed. 

A seventh aspect of the present invention provides a torque transmission 
coupling comprising input-output rotary members rotatably supported with respect to a 
support body side to perform input-output transmission of torque; a frictional 
engagement section provided between the input-output rotary members to perform 
torque transmission between the input-output rotary members by enforcing frictional 
engagement; a compression member set that comprises a pair of members capable of 
performing relative rotation and that generates thrust through the relative rotation 
between the members to thereby cause the frictional engagement section to perform the 
frictional engagement; and a rotary actuator that causes at least one of the members of 
the compression member set to perform rotational driving whereby to cause the relative 
rotation, wherein the one of the pair of members is supported in the support body side in 
the direction along the rotation axis; and the thrust is exerted on the other member as a 
reaction force with respect to the support body side whereby to cause the frictional 
engagement to be performed. 

Accordingly, the thrust generated through the compression member set can 
securely be received in the support side without requiring special members, and the 
reaction force can securely be exerted on the other member. More specifically, since 
special members are not required to receive the thrust, the frictional engagement of the 
frictional engagement section can be sufficiently performed. Concurrently, a weight 
increase can be restrained, and disposition can be performed even in a narrow spacing. 

According to a eighth aspect of the present invention, a torque transmission 
coupling according to the seventh aspect, wherein the compression member set 
comprises a pair of gears, a planetary gear engaged with the gears and a planetary 
carrier for supporting the planetary gear, gear ratios or engagement radii between the 
pair of individual gears and the planetary gear are different from each other; and 
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received in the support body side. A force exerts on the other gear as a reaction force of 
the thrust. The exertion of this force moves the other gear, thereby enabling the 
frictional engagement section to be compressed, whereby the frictional engagement 
section can be frictionally engaged. Consequently, the frictional engagement section 
can be operated to perform secure frictional engagement. 

In addition, the planetary carrier can be formed into a simple structure and can be 
formed even more compact. 

According to a eleventh aspect of the present invention, the torque transmission 
coupling according to the eighth aspect, wherein the rotary actuator performs the 
rotational driving one of the pair gears; the other one of the pair gears is supported in 
the support body side to be non-rotatable; a cam mechanism is interposed between the 
support body and the planetary carrier; and engagement radii between the pair of 
individual gears and the planetary gear are different from each other. 

Accordingly, when the one of the pair of gears is rotationally driven by the 
rotational driving of the rotary actuator, the planetary gear rotates between the pair of 
gears to perform a revolution. With the revolution, theplanetary carrier is much 
decelerated to perform the relative rotation at a low velocity with respect to the other of 
the pair of gears. With the relative rotation, the cam mechanism generates thrust. The 
thrust is received in the support body side, and a force exerts on the planetary carrier as 
a reaction force of the thrust. The exertion of this force moves the planetary carrier, 
thereby enabling the frictional engagement section to be compressed. Accordingly, the 
frictional engagement section can be frictionally engaged. Consequently, the frictional 
engagement section can be operated to perform secure frictional engagement. 

In addition, the one of the pair of gears can be integrally provided on the rotary 
actuator, and the other thereof can be integrally provided in the support body side. 
Thereby, the number of components can be reduced, and hence the construction can be 
formed even more compact. 
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According to a twelfth aspect of the present invention, the torque transmission 
coupling according to any one of the first, second, and seventh aspects, wherein the 
rotary actuator and the factional engagement section are disposed with rotation axes 
thereof being aligned with each other. 

Accordingly, the overall weight balance is excellent, so the vehicle-body 
vibrations and the like can be prevented. 

According to a thirteenth aspect of the present invention, the torque transmission 
coupling according to the twelfth aspect, wherein a press member is provided between 
the factional engagement section and the compression member set, receives the thrust 
from the compression member set to cause the frictional engagement. 

Accordingly, preventing to increase a size in diametral direction can be 
accomplished. The press member can receive the thrust from the compression member 
set, and accurately and smoothly transmit the thrust to the frictional engagement section 
to cause the frictional engagement. Therefore, the frictional engagement can be easily 
and accurately controlled. 

A fourteenth aspect of the present invention provides a torque transmission 
coupling comprises input-output rotary members rotatably supported to perform input- 
output transmission; a friction clutch provided between the input-output rotary members 
to perform torque transmission between the input-output rotary members in 
correspondence to an engagement force; a compression gear set that comprises a pair of 
gears capable of performing relative rotation and that generates thrust through the 
relative rotation between the gears to thereby cause the friction clutch to perform the 
frictional engagement; and a rotary actuator comprising a rotational driving shaft 
tiltedly disposed with respect to the direction along the rotation axis of the compression 
gear set, and a pair of driving gears fixed to the rotational driving shaft and individually 
engaged with the pair of gears; and engagement radii or speed reduction ratios of 
engagements between the pair of individual gears and the individual driving gears are 
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different from each other. 

Accordingly, the rotational driving shaft is rotated by driving of the rotary 
actuator, and the pair of gears co-rotates through the pair of driving gears. At this time, 
since the engagement radii or the speed reduction ratios are different from each other, " 
the pair of gears co-rotates and performs the relative rotation. The relative rotation 
between the pair of gears causes the compression gear set to generate thrust. The thrust 
causes the friction engagement member to be engaged, thereby enabling the torque 
transmission between the input-output rotary members to be performed corresponding 
to the engagement force of the friction engagement menber. 

Since the rotational driving shaft of the rotary actuator is tiltedly disposed in the 
direction along the rotation axis of the compression gear set, the disposition and the tilt 
angle of the rotary actuator can be arbitrarily set, thereby enabling the degree of layout 
freedom to be enhanced. 

With the enhanced degree of layout freedom, the portions of the driving gears 
can be positioned very close to the compression gear set with respect to the rotary 
actuator. As such, the compression gear set can be miniaturized, whereby the overall 
construction can be formed even more compact, and hence a weight reduction can be 
implemented. 

Further, since the engagement radii or the speed reduction ratios set to be 
different from each other, the rotational driving of the rotary actuator can cause the pair 
of gears to perform the relative rotation to be much decelerated. Thereby, the rotary 
actuator and the compression gear set can be formed compact, and a weight reduction 
also can be implemented. 

According to a fifteenth aspect of the present invention, the torque transmission 
coupling according to the fourteenth aspect, wherein the compression gear set 
comprises a cam mechanism disposed between the gears that causes the thrust to be 
generated by enforcing the relative rotation. 
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Accordingly, the thrust for engaging the friction clutch through the relative 
rotation of the pair of gears can be securely generated. 

According to a sixteenth aspect of the present invention, the torque transmission 
coupling according to the fourteenth aspect, wherein of one of the gears is supported a 
rear thereof in a support body side in the direction along the rotation axis; the other of 
the gears opposes the side of the friction engagement member; and the engagement is 
performed by moving the other gear toward the friction engagement member according 
to the thrust and supporting the one of the pair of the gears in the support body. 

Accordingly, the thrust of the compression gear set is transmitted from the one 
gear to the support body side, and a reaction force thereof is transmitted to the other 
gear, thereby enabling the friction clutch to be securely engaged. 

According to a seventeenth aspect of the present invention, the torque 
transmission coupling according to the fourteenth aspect, wherein at least one of the 
pair of gears and the pair of driving gears is formed of face gears; and the engagement 
radii of the pair of gears and the driving gears are different from each other. 

Accordingly, the rotational driving shaft of the rotary actuator can easily be 
tiltedly disposed in the direction along the rotation axis of the compression gear set. 

According to a eighteenth aspect of the present invention, the torque 
transmission coupling according to the fourteenth aspect, wherein the pair of gears and 
the pair of driving gears are formed of crossed gears and bevel gears; and speed 
reduction ratios of the pair of gears and the pair of driving gears are different from each 
other. 

Accordingly, the rotational driving shaft of the rotary actuator can easily be 
tiltedly disposed in the direction along the rotation axis of the compression gear set. 

According to a nineteenth aspect of the present invention, the torque 
transmission coupling according to the fourteenth aaspect, wherein one of the input- 
output rotary members is a clutch housing, and the other thereof is a clutch hub 



13 



disposed on an inner circumference side of the clutch housing; a friction clutch is 
provided between the clutch housing and the clutch hub; an compression member 
opposing the friction clutch in the direction along the rotation axis is disposed in an end 
portion between the clutch housing and the clutch hub; and the compression member is 
compressed by the thrust of the compression gear set. 

Accordingly, the friction clutch can be securely engaged. The engagement of the 
friction clutch enables the torque transmission to be securely performed between the 
clutch housing and the clutch hub. 

According to a twentieth aspect of the present invention, the torque transmission 
coupling according to any one of the first, second, seventh, and fourteenth aspects, 
wherein the torque transmission coupling is disposed to any one of an output side of a 
transfer device, an input side to a rear differential, a propeller shaft between the transfer 
device and the rear differential, a front- wheel side acceleration shaft, and rear-wheel 
side acceleration shaft of a four-wheel drive vehicle. 

Accordingly, the torque transmission can be accurately implemented through any 
one of the torque transmission couplings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a skeleton plan view of a four-wheel drive vehicle (4WD vehicle), 
showing a disposition of a torque transmission coupling according to a first embodiment 
of the present invention; 

Fig. 2 is a vertical sectional view of the torque transmission coupling and 
peripheral portions thereof according to the first embodiment; 

Fig. 3 is a vertical sectional view of a torque transmission coupling and 
peripheral portions thereof according to a second embodiment; 

Fig. 4 is a vertical sectional view of a torque transmission coupling and 
peripheral portions thereof according to a third embodiment; 
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Fig. 5 is a vertical sectional view of a torque transmission coupling and 
peripheral portions thereof according to a fourth embodiment; 

Fig. 6 is a vertical sectional view of a torque transmission coupling and 
peripheral portions thereof according to a modified embodiment of the fourth 
embodiment; 

Fig. 7 is a vertical sectional view of a torque transmission coupling and 
peripheral portions thereof according to a fifth embodiment; 

Fig. 8 is a vertical sectional view of a torque transmission coupling and 
peripheral portions thereof according to a sixth embodiment; 

Fig. 9 is a vertical sectional view of a torque transmission coupling and 
peripheral portions thereof according to a seventh embodiment; 

Fig. 10 is a skeleton plan view of a 4 WD vehicle, showing a disposition of 
torque transmission coupling according to an eighth embodiment of the present 
invention; 

Fig. 11 is a skeleton plan view of a 4WD vehicle, showing a disposition of 
torque transmission coupling according to a ninth embodiment; 

Fig. 12 is a vertical sectional view of the torque transmission coupling and 
peripheral portions thereof according to the ninth embodiment; 

Fig. 13 is a vertical sectional view of a torque transmission coupling and 
peripheral portions thereof according to a tenth embodiment; 

Fig. 14 is a vertical sectional view of a torque transmission coupling and 
peripheral portions thereof according to an eleventh embodiment; 

Fig. 15 is a vertical sectional view of a torque transmission coupling and 
peripheral portions thereof according to a twelfth embodiment; 

Fig. 16 is a sectional view of displacement detection means and peripheral 
portions thereof according to a thirteenth embodiment; 

Fig. 17 is a vertical sectional view of a torque transmission coupling and 
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peripheral portions thereof according to a fourteenth embodiment; and 

Fig. 18 is a vertical sectional view of a torque transmission coupling and 
peripheral portions thereof according to a fifteenth embodiment. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

Fig. 1 is a skeleton plan view of a four-wheel drive vehicle (4WD vehicle), 
showing a disposition of a torque transmission coupling according to a first embodiment 
of the present invention. 

A torque transmission coupling 1 has a coupling housing 71. The coupling 
housing 71 is mounted to a transfer case 5 on a rear output side of a transfer device 3. 
The transfer case 5 is mounted on the side of a vehicle body, and therefore serves as a 
support body side. A transmission shaft 7 is supported to be rotatable in the transfer 
case 5. The transmission shaft 7 has a bevel gear 9 and a spur gear 11. The bevel gear 9 
engages a pinion gear 10 provided integrally with an output shaft 61 of the transfer 
device 3. The spur gear 11 engages a spur gear 17. The spur gear 17 is co-rotatably 
connected with a differential casing 15 of a front differential 13. 

The front differential 13 has a ring gear 23. The ring gear 23 is input torque 
from an engine 19 through a transmission 21. Left and right front wheels 29 and 31 are 
co-rotatably coupled to the front differential 13 through left and right acceleration shafts 
25 and 27, respectively. 

The torque transmission coupling 1 has an output shaft 69. The output shaft 69 
is coupled to a propeller shaft 35 through a constant- velocity universal joint 33. The 
propeller shaft 35 is coupled to a drive pinion shaft 39 through a constant-velocity 
universal joint 37. The drive pinion shaft 39 has a drive pinion gear 41. The drive 
pinion gear 41 engages a ring gear 45 of a rear differential 43. The rear differential 43 
is rotatably supported by a differential carrier 47, and is co-rotatably coupled to left and 
right rear wheels 53 and 55 through a left and right acceleration shafts 49 and 51. 
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As such is the construction, when torque is input to the ring gear 23 of the front 
differential 13 from the engine 19 through the transmission 21, the torque is transmitted 
to the left and right front wheels 29 and 31 through the respective acceleration shafts 25 
and 27. On the other hand, the torque is transmitted to the torque transmission coupling 
1 through the differential casing 15, the spur gears 17 and 11, the transmission shaft 7, 
the bevel gear 9, the pinion gear 10, and the output shaft 61. 

The torque is transmitted from the torque transmission coupling 1 to the ring 
gear 45 of the rear differential 43 through the output shaft 69, the constant- velocity 
universal joint 33, the propeller shaft 35, the constant-velocity universal joint 37, the 
drive pinion shaft 39, and drive pinion gear 41. In addition, the torque is transmitted 
from the rear differential 43 to the left and right rear wheels 53 and 55 through the 
respective the acceleration shafts 49 and 51. 

Accordingly, when the torque transmission coupling 1 is in the state of torque 
transmission, the front wheels 29 and 31 and the rear wheels 53 and 55 rotate and 
thereby enable the vehicle to travel in a four-wheel drive (4WD) state. When the torque 
transmission coupling 1 is not in a torque transmission state, the vehicle is enabled to 
travel in a 2-wheel drive (2 WD) state with the front wheels 29 and 31 being driven. 

In more detail, the torque transmission coupling 1 is constructed as shown in Fig. 
2. Fig. 2 is a vertical sectional view of the torque transmission coupling 1 and 
peripheral portions thereof. 

The torque transmission coupling 1 has a clutch housing 57 and a clutch hub 59. 
According to the present embodiment, the clutch housing 57 serves as an input rotary 
member, and engages the output shaft 61 of the transfer device 3 in splined relation. A 
snap ring 62 is mounted on the output shaft 61. A unit bearing 63 is mounted on the 
output shaft 61 and fixed with a nut 65. The clutch housing 57 is positioned to the 
output shaft 61 between the snap ring 62 and the nut 65 in an axial position. The unit 
bearing 63 is mounted to a support portion 67 of the transfer case 5 by, for example, bolt 
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fastening to be removably attachable. 

In the present embodiment, the clutch hub 59 serves as an output rotary member 
and is formed integrally with the output shaft 69. The output shaft 69 is rotatably 
supported by the housing 71 serving as die support body side together with the transfer 
case 5 through a bearing 72. The housing 71 is fastened to the transfer case 5 by means 
of, for example, bolts and nuts. 

A coupling flange 73 spline-engages an outer edge portion of the output shaft 69. 
The coupling flange 73 is fastened to the output shaft 69 by a nut 75 to prevent a fallout. 
A seal 77 is provided between the coupling flange 73 and the housing 71. The coupling 
flange 73 is coupled to the constant-velocity universal joint 33. 

A factional multiplate clutch 79 serving as a frictional engagement section is 
provided between the clutch housing 57 and the clutch hub 59. The frictional multiplate 
clutch 79 has outer plates and inner plates. The outer plates engage the clutch housing 
. 57, and inner plates engage the clutch hub 59. As such, frictional engagements of the 
frictional multiplate clutch 79 enables torque transmission between the clutch housing 
57 and the clutch hub 59. 

A press member 81 is disposed in opposition to an end portion between the 
clutch housing 57 and the clutch hub 59. A pressure reception section 83 is integrally 
provided on an inner circumference of the press member 81. A support boss section 85 
is cireumferentially provided on an inner circumference of the pressure reception 
section 83. 

A compression gear set 87 serving as compression member set is provided 
adjacent the press member 81. The compression gear set 87 has a pair of gears 89 and 
91, which serves as a pair of members capable of performing relative rotation, a 
planetary gear 93 that engages gears 89 and 91, and a planetary carrier 95 that supports 
the planetary gear 93. 

In the present invention, any of the pair of gears 89 and 91, the planetary gear 93, 
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and the planetary carrier 95 are supported by the housing 71, other one thereof is 
rotationally driven, and the other one thereof is relatively rotated. Thereby, an input 
generated by the rotational driving is converted into a compression force in the direction 
along the rotation axis whereby to cause the frictional engagement of the frictional 
multiplate clutch 79. 

In the present invention, the gear 89, which is one of the pair of gears, is non- 
rotatably supported to the housing 71. That is, the gear 89 is formed to be ring-shaped, 
and an outer circumferential surface thereof is non-rotatably spline-engaged with an 
inner circumferential surface of the housing 71. In this construction, a rear surface of 
the gear 89 meets the housing 71 in the direction along the rotation axis. Therefore, the 
gear 89 is supported in the support body side along the rotation axis. 

The gear 91 is supported relatively rotatable with respect to the gear 89. A 
compression section 97 is integrally provided with the gear 91 to be radially rotational. 
The compression section 97 is supported relatively rotatable around the outer 
circumferential surface of the support boss section 85. A needle bearing 99 is 
interposed between the compression section 97 and the pressure reception section 83. 

A cam mechanism 103 having a ball 101 is provided between the pair of gears 
89 and 91. The ball 101 is disposed in opposition to cam surfaces that are individually 
formed on the gears 89 and 91. Teeth portions 90 and 92 are provided to the inner 
circumferential surfaces of the respective gears 89 and 91. The teeth portion 90 and the 
teeth portion 92 are slightly different from each other in the number of teeth. 

The planetary gear 93 has radially rotational concave portion 105. The planetary 
gear 93 has front and rear teeth portions 107 and 109 provided along the rotation axis 
through the concave portion 105 sandwiched therebetween. The teeth portion 107 on 
the one side engages the teeth portion 90 of the gear 89, and the teeth portion 109 on the 
other side engages the teeth portion 92 of the gear 91 on the other side. The concave 
portion 105 is disposed not to in contact with the ball 101. 
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The gear ratios between the gear 89 and the planetary gear 93 and between the 
gear 91 and the planetary gear 93 are designed to be slightly different from each other 
corresponding to the different numbers of teeth of the teeth portion 90 and the teeth 
portion 92. 

The planetary gear 93 is supported by the planetary carrier 95, and is rotatable. 
The planetary carrier 95 has carrier plates 111 and 113. A carrier pin 115 is provided to 
the carrier plates 111 and 113. The planetary gear 93 is supported by the carrier pin 115 
to be rotatable. 

The carrier plates ill and 113 are fixed to the outer circumferential side of a ring 
117 by, for example, being welded. The ring 117 is spline-engaged to an end portion of 
a hollow rotary driving shaft 119. The rotary driving shaft 119 is an output shaft of an 
electric motor 121 serving as a rotary actuator. The rotary driving shaft 119 is rotatably 
supported to the housing 71 by sealed bearings 123 and 125. Thereby, the electric 
motor 121 and the firictional multiplate clutch 79 are disposed in axial alignment with 
each other. The electric motor 121 is incorporated into a inside of the housing 71, 
thereby is stably supported. 

As such is the construction, the electric motor 121 forms a hermetic spacing with 
the housing 71, the rotary driving shaft 119 serving as the output shaft and the sealed 
bearings 123 and 125 disposed therebetween. The housing 71 has a breather (not 
shown). 

When the frictional multiplate clutch 79 is not in engagement, the clutch housing 
57 and the clutch hub 59 rotate relative to each other. As such, even when torque 
transmitted from the engine 19 side to the pinion gear 10 is input to the clutch housing 
57 through the output shaft 61, the torque is not transmitted to the clutch hub 59 side. 
Consequently, the torque transmission coupling 1 is in the state of non-transmission of 
the torque, so that the vehicle is enabled to travel in the 2 WD state with front wheels 29 
and 31 being driven, as described above. 
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Upon rotational driving of the electric motor 121, torque of the electric mo tor 121 
is transmitted to the ring 117 through the rotary driving shaft 119, whereby the planetary 
carrier 95 is integrally rotated. Upon the rotation of the planetary carrier 95, the 
planetary gear 93 starts revolution with the rotation axis of the rotary driving shaft 119 
being in the center through the carrier pin 115. With the revolution of the planetary gear 
95, the planetary gear 93 rotates in engagement with the gears 89 and 91, and then 
rotates on its axis. 

In this construction, the gear ratio between the gear 89 and the planetary gear 93 
is slightly different from the gear ratio between the gear 91 and the planetary gear 93, 
and the gear 89 is supported non-rotatable with respect to the housing 71. Accordingly, 
the gear 91 performs relative rotation at a low velocity with respect to the gear 89. With 
the relative rotation, a rotation delivered from the rotary driving shaft 119 to the gear 91 
is much decelerated. This relative rotation causes the cam surfaces of the gears 89 and 
91 to ride over the ball 101, and the cam mechanism 103 then generates thrust. 

While the thrust is acting, the gear 89 on the one side is received by the wall of 
the housing 71, whereby a force as a reaction force of the thrust exerts on the gear 91. 
The exertion of the force moves the gear 91, whereby the compression section 97 
integral with the gear 91 compresses the pressure reception section 83 through the 
needle bearing 99 in the direction along the rotation axis. 

In response to the compression, the press member 81 receives the thrust as a 
compression force, and moves along the same direction to cause engagement of the 
frictional multiplate clutch 79 between the press member 81 and the clutch housing 57. 
The frictional multiplate clutch 79 exhibits a frictional engagement force corresponding 
to the compression force of the press member 81 to thereby cause torque transmission 
between the clutch housing 57 and the clutch hub 59. 

According to the above operations, the torque transmitted from the output shaft 
61 of the transfer device 3 is transmitted from the clutch housing 57 to the clutch hub 59 
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required to receive the thrust, the engagement can be caused sufficient for the frictional 
engagement of the frictional multiplate clutch 79. In addition, the structure can prevent 
the increase of the weight, and can be disposed even in a narrow spacing without 
requiring unreasonable difficulty. 

According to this embodiment, since the press member 81 is provided between 
the frictional multiplate clutch 79 and the compression gear set 87, the torque 
transmission coupling 1 can be prevented to increase a size in diametral direction of the 
circumference thereof. 

In addition, the press member 81, the frictional multiplate clutch 79 and the 
compression gear set 87 are straightly arranged with each other. Namely, the press 
member 81 can receive the thrust from the compression gear set 87, and can accurately 
and smoothly transmit the thrust as the compression force to the frictional multiplate 
clutch 79 to cause the frictional engagement. Therefore, the frictional engagement can 
be easily and accurately controlled. 

Fig. 3 is a vertical sectional view of a torque transmission coupling 1 A and 
peripheral portions thereof according to a second embodiment. The basic construction 
is similar to that of the first embodiment, and description will be made using the like 
numerals for construction portions corresponding to those in the first embodiment. 

In the torque transmission coupling 1 A of the present embodiment, a gear 89A of 
a compression gear set 87 A is formed integrally with a ring 117 A. A needle bearing 
127 is provided between the gear 89A and housing 71 A. As such, in this construction, 
the gear 89 A, which is one of a pair of gears (89 A and 91 A), is supported to the housing 
71 A in the direction along the rotation axis. 

The gear 89A and the gear 91 A are disposed along the rotation axis. A cam 
mechanism 103 A having a ball 101 is interposed between the pair of gears 89 A and 
91 A. Teeth portions 90A and 92A of the respective gears 89 A and 91 A are formed to 
be slightly different from each other in the number of teeth, and engage a teeth portion 
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129 of a planetary gear 93A. 

A planetary carrier 95 A is constructed of a carrier pin 115A and the housing 71 A. 
The carrier pin 115A is fixed with screw to the housing 71 A. Thereby, the planetary 
carrier 95 A is non-rotatably constructed in the support body side. The planetary gear 
93A is rotationally supported between the carrier pin 115A and the housing 71 A. A 
plurality of planetary gears 93 A, each being supported by the carrier pin 115A, are 
provided in the circumferential direction of the gears 89 A and 91 A at predetermined 
intervals. 

Upon rotational driving of the electric motor 121, the gear 89 A on the one side is 
integrally rotationally driven with the rotary driving shaft 119. When the gear 89 A is 
rotationally driven, the planetary gear 93A engaged therewith starts rotation, and the 
gear 91 A engaged with the planetary gear 93 A co-rotates therewith. That is, the gear 
89 A and the gear 91 A rotate together. 

The gear ratio between the planetary gear 93A and the gear 89A is set to slightly 
be different from the gear ratio between the planetary gear 93 A and the gear 91 A as 
described above. Accordingly, while rotating with the gear 89 A, the gear 91 A performs 
relative rotation at a low velocity with respect to the gear 89A. This relative rotation 
causes the cam mechanism 103 A to serve similar to the above and then generates thrust. 

The gear 89A on the one side upon which the thrust exerts is received in the 
housing 71 A through the needle bearing 127. Thereby, a force as a reaction force of the 
thrust exerts on the gear 91 A, and the exertion of the force moves the gear 91 A toward 
the pressure reception section 83. This movement enables the frictional engagement of 
the frictional multiplate clutch 79 with the press member 81, as in the case described 
above. 

Consequently, also in the present embodiment, substantially the same operational 
effects as those in the first embodiment can be exhibited. 

In addition, the planetary carrier 95 A can be constructed of the carrier pins 11 5 A 
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and the housing 71 to be simple and the overall construction can be built compact. 
Further, a weight reduction of the torque transmission coupling 1 A can be implemented. 

Fig. 4 is a vertical sectional view of a torque transmission coupling IB and 
peripheral portions thereof according to a third embodiment. The present embodiment 
has a basic construction similar to that of the second embodiment, and description will 
be made using the like numerals for construction portions corresponding to those in the 
second embodiment. 

In the torque transmission coupling IB, the same number of teeth is set for a 
teeth portion 90B and a teeth portion 92B of a respective gear 89B and the gear 9 IB of 
a compression gear set 87B. Teeth portions 107B and 109B of a planetary gear 93B are 
each formed of a face gear, for example. The outer circumferential diameter of the teeth 
portion 109B is set larger than the outer circumferential diameter of the teeth portion 
107B. 

A carrier pin 115A of a planetary carrier 95B is screw-fixed with a tilt to housing 
7 IB. In this state, the teeth portions 107B and 109B of the planetary gear 93B engage 
the teeth portion 90B and the teeth portion 92B, respectively. 

Accordingly, in the present embodiment, the engagement radii between the pair 
of gears 89B and 9 IB and the planetary gear 93B are set differently from each other. 

Effects of the present embodiment are substantially the same as those of the 
second embodiment. More specifically, when the gear 89B is rotationally driven, the 
planetary gear 93B starts rotation, and the gear 9 IB co-rotates with the gear 89 A and 
concurrently performs rotation relative to the gear 89B at a low speed in accordance 
with the difference between the engagement radii. Thereby, the frictional engagement 
of the frictional multiplate clutch 79 is established in a manner similar to that described 
above. Consequently, in the present embodiment also, substantially the operational 
effects as those in the second embodiment can be exhibited. 

Fig. 5 is a vertical sectional view of a torque transmission coupling 1C and 
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peripheral portions thereof according to a fourth embodiment. The present embodiment 
has a basic construction similar to that of the first embodiment, and description will be 
made using the like numerals for construction portions corresponding to those in the 
first embodiment. 

In the torque transmission coupling 1C of the present embodiment, one gear 89C 
of a compression gear set 87C is integrally provided to an end portion of a rotary 
driving shaft 119C. That is, in the construction, an electric motor 121 rotationally 
drives one gear 89C of a pair of gears 89C and 91C. 

The other gear 91C of the pair of gears, the gear 91C, is integrally provided in 
housing 71C, and is non-rotatably supported in the support body side. 

A planetary carrier 95C has carrier plates 111C and 113C. A carrier pin 115C is 
fixed to the carrier plates 111C and 113C. A planetary gear 93C is rotatably supported 
on the carrier pin 115C. 

A cam mechanism 103C having a ball 101 is provided between the housing 71C 
and the carrier plate 113C. The ball 101 is disposed in opposition to a cam surface 
formed on an inner wall of the housing 71C and a cam surface formed on a sidewall of 
the carrier plate 113C. 

As described above, the gear 91C is integrally formed in the housing 71C, and 
the carrier plate 113C is interposed between the housing 71C and the carrier plate 113C. 
The construction is thus built such that the cam mechanism 103C is interposed between 
the other gear 91C of the pair of gears and a planetary carrier 95C. 

The pitch of respective teeth portions 90C and 92C of the pair of gears 89C and 
91C are set differently from each other; more specifically, the pitch of the teeth portion 
92C is set larger. When a teeth portion 129C of the planetary gear 93C is engaged with 
the teeth portions 90C and 92C, the engagement radii between the pair of gears 89C and 
91C and the planetary gear 93C are different from each other. 

Upon rotational driving of the electric motor 121, the gear 89C is integrally 
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rotationally driven. With the gear 89C being rotationally driven, the planetary gear 93C 
starts rotation in engagement with the pair of gears 89C and 91C. At this time, since the 
engagement radii between the pair of gears 89C and 91C and the planetary gear 93C are 
different from each other, the planetary gear 93C revolves at a low speed with the 
rotation axis of the rotary driving shaft 119C being in the center. With the revolution, 
the planetary carrier 95C rotate relative to the housing 71C on the gear 91C through the 
carrier pin 115C at a low velocity. Thus, the rotational driving of the electric motor 121 
is much decelerated. This relative rotation drives the cam mechanism 103C whereby to 
generate thrust. The thrust is then received in the housing 71C, whereby a force as a 
reaction force of the thrust exerts on the carrier plate 113C. This force is transmitted to 
the carrier plate 111C through the carrier pin 115C, the planetary carrier 95C is thereby 
moved overall toward the press member 81. The movement of the press member 81 
enables the engagement of the factional multiplate clutch 79. 

Consequently, the present embodiment is enabled to exhibit substantially the 
same operational effects as the first embodiment. 

In addition, the gear 89C is integrally provided with the electric motor 121, and 
the gear 91C is integrally provided with the housing 71C, so that the number of 
components can be reduced whereby to enable the construction to be formed more 
compact. 

Fig. 6 is a vertical sectional view of a torque transmission coupling ID and 
peripheral portions thereof according to a modified embodiment of the forth 
embodiment. 

In the torque transmission coupling ID, the basic construction of the fourth 
embodiment is arranged such that a sleeve 131 protruding into the housing 71 C is 
provided in the transfer case 5, and a seal 135 is interposed between the sleeve 131 and 
a boss portion 133 of the clutch housing 57. 

As such, in the present embodiment, the seal 135 can seal between the transfer 
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case 5 and the housing 71C, and appropriate types of lubricating oil can be individually 
used in the transfer device 3 and the torque transmission coupling ID. 

The input/output relationship can be arbitrarily set, and the construction may be 
such that the clutch housing 57 is used as an output member and the clutch hub 59 is 
used as an input member. 

Fig. 7 is a vertical sectional view of a torque transmission coupling IE and 
peripheral portions thereof according to a fifth embodiment. As in the first embodiment, 
the basic construction is the same as that shown in the skeleton view of Fig. 1, and 
description will be made using the like reference numerals for construction portion 
corresponding to those in the fifth embodiment. In the present embodiment, a torque 
transmission coupling IE is used to replace the torque transmission coupling 1 of the 
first embodiment, an output shaft 267 is used to replace the output shaft 61 of the first 
embodiment, an output shaft 261 to replace the output shaft 69 of the first embodiment, 
and a coupling housing 265 is used to replace the housing 71 of the first embodiment. 

A clutch housing 257 serves as an output member, and is formed integrally with 
the output shaft 261. The output shaft 261 is rotatably supported to the coupling 
housing 265 through a bearing 263, or the like. The coupling housing 265 is mounted 
removably attachable to the transfer case 5 by using, for example, bolts and nuts. 

In the present embodiment, a clutch hub 259 serves as an input member, and is 
disposed on an inner circumference side of the clutch housing 257. The clutch hub 259 
spline-engages the output shaft 267 having the pinion gear 10. One side of the clutch 
hub 259 meets a nut 269, and the other side thereof is positioned by a snap ring 271. 

The nut 269 tightens a unit bearing 273 to the output shaft 267 whereby to 
provide a preload. The unit bearing 273 is mounted to a boss portion 272 of the transfer 
case 5. An end portion 275 of the output shaft 267 is inserted into and rotatably 
supported by a support bore 277 through a metal bearing 278, in which the support bore 
277 is formed in an end portion of the output shaft 261 that outputs the torque to the 
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rear wheel side. 

Accordingly, the clutch hub 259 is rotatably supported by the transfer case 5 
(support body side) through the output shaft 267 and the unit bearing 273. Concurrently, 
the clutch hub 259 is rotatably supported to the housing 265 through the end portion 275, 
the support bore 277, the output shaft 261, and the bearing 263. 

A frictional multiplate clutch 79 serving as a friction clutch is provided between 
the clutch housing 257 and the clutch hub 259. 

A press member 281 is provided in an end portion between the clutch housing 
257 and the clutch hub 259. The press member 281 is formed in a ring shape, and is 
disposed in an end portion of the frictional multiplate clutch 79 to oppose in the 
direction along the rotation axis. The press member 281 spline-engages the clutch 
housing 257 and the clutch hub 259. As such, in the construction, the press member 
281 is provided on the frictional multiplate clutch 79 side, compresses the frictional 
multiplate clutch 79 to perform a frictional engagement by moving toward the friction 
multiplate clutch 79. 

A compression gear set 283 is provided between the press member 281 and the 
transfer case 5. The compression gear set 283 has a pair of gears relatively rotatable, 
and is used to generate thrust through relative rotation between the gears whereby to 
engage the frictional multiplate clutch 79. 

The compression gear set 283 is disposed on an outer circumferential surface of 
a support cylinder portion 287. The support cylinder portion 287 is provided on an 
outer surface 285 of the transfer case 5 to be radially rotational on an outer 
circumferential side outwardly of the boss portion 272. With the support cylinder 
portion 287 and the outer surface 285, a support portion for supporting the compression 
gear set 283 is constructed. Specifically, the compression gear set 283 is engageably 
supported on an outer circumference of the support cylinder portion 287, and is 
disposed in opposition to the outer surface 285 and the press member 281. 
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The compression gear set 283 has a base gear 289 and a movable gear 291 
serving as the pair of gears described above. The base gear 289 and the movable gear 
291 are rotatably supported on an outer circumferential surface of the support cylinder 
portion 287. 

The base gear 289 is constructed such that a rear surface thereof is supported to 
the outer surface 285 of the transfer 5 in the direction along the rotation axis through a 
needle bearing 2105. The movable gear 291 is disposed in opposition to the press 
member 281 through a needle bearing 2107. 

The base gear 289 has a base gear plate 293 and a face gear 295 is provided on 
an outer circumference of the base gear plate 293. The movable gear 291 has a movable 
gear plate 297 and a face gear 299 is provided on an outer circumference of the movable 
gear plate 297. 

The base gear 289 and the movable gear 291 are formed to individually have 
outer circumferential diameters different from each other. In the present embodiment, 
the movable gear 291 is larger in the outer circumferential diameter than the base gear 
289. However, the collating relationship between the diameters may be set in reverse 
between the base gear 289 and the movable gear 291. 

A cam mechanism 2101 is provided between the base gear 289 and the movable 
gear 291. The cam mechanism 2101 has a ball 2103. The ball 2103 is interposed 
between cam surfaces formed on the base gear plate 293 and the movable gear plate 297. 
As such, in this construction, the base gear 289 and the movable gear 291 rotate relative 
to each other, the cam surfaces rides over the ball 2103, whereby thrust is generated 
between the base gear 289 and the movable gear 291. 

An actuator support portion 2109 is provided with the transfer case 5. An 
electric motor 2111 serving as a rotary actuator is supported and fixed to the actuator 
support portion 2109. A rotational driving shaft 2113 of the electric motor 21 11 is 
disposed with a tilt with respect to the direction along the rotation axis of the 
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compression^gear set 283. 

A front end 2115 of the rotational driving shaft 2113 is rotatably supported in a 
support hole 2117 formed in the transfer case 5. A base-side driving gear 2119 and a 
movable-side driving gear 2121 as a pair of driving gears are fixedly provided with the 
rotational driving shaft 2113. The base-side driving gear 2119 and the movable-side 
driving gear 2121 are individually formed of spur gears having the same diameters and 
attributes. 

The base-side driving gear 2119 and the movable- side driving gear 2121 tiltedly 
engage the face gears 295 and 299, respectively. These engagements can be enabled by 
the face gears 295 and 299. 

In the individual engagements between the pair of gears and the driving gears, 
the engagement radii are different from each other. More specifically, the engagement 
radius between the base gear 289 and the base-side driving gear 2119 is set relatively 
smaller, and the engagement radius between the movable gear 291 and the movable-side 
driving gear 2121 is set relatively larger. 

When the frictional multiplate clutch 79 is not in engagement, relative rotation 
can be performed between the clutch housing 257 and the clutch hub 259. In this case, 
as described above, even when torque transmitted from the engine 19 side to the pinion 
gear 10 is input to the clutch hub 259 through the output shaft 267, the torque is not 
transmitted to the clutch housing 257. Consequently, the torque transmission coupling 
IE is in the state of non-transmission of the torque, so that the vehicle is enabled to 
travel in the 2WD state with front wheels 29 and 3 1 being driven, as described above. 

Upon rotational driving of the electric motor 2111, the base-side driving gear 
2119 and the movable-side driving gear 2121 integrally rotate through the rotational 
driving shaft 2113. The rotation causes the rotation of the base gear 289 engaged with 
the base-side driving gear 2119 and the rotation of the movable gear 291 engaged with 
the movable-side driving gear 2121. 
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At this time, according to the difference between the engagement radii of the 
gear 289 side and the movable gear 291 side, while rotating in the same direction, the 
gears 289 and 291 perform slow relative rotation little by little. The relative rotation 
causes the cam surfaces of the base gear 289 and the movable gear 291 to ride over the 
ball 2103. In this case, since the base gear 289 is supported on the outer surface 285 of 
the transfer case 5 through the needle bearing 2105, the thrust generated by the cam 
mechanism 2101 exerts as a reaction force thereof on the movable gear 291 whereby 
toward move the movable gear 291 to the press member 281. 

Upon movement of the movable gear 291, the press member 281 receives the 
thrust as a compression force through a needle bearing 2107, and the press member 281 
causes the frictional multiplate clutch 79 to be engaged in the spacing between the press 
member 281 and the clutch housing 257. The frictional multiplate clutch 79 exhibits a 
frictional engagement force corresponding to a compression force of the press member 
281 to thereby cause torque transmission from the clutch hub 259 to the clutch housing 
257. That is, the torque transmission coupling IE enters a torque transmission state. 

Accordingly, the torque transmitted from the output shaft 267 of the transfer 
device 3 is transmitted from the clutch hub 259 to the clutch housing 257 through the 
frictional multiplate clutch 79, and the torque is output from the output shaft 261 to the 
rear wheels 53 and 55 sides as described above. This enables traveling in the 4WD state 
with the front wheels 29 and 31 and the rear wheels 53 and 55 being driven. 

The torque transmission to the rear wheels 53 and 55 sides can easily be adjusted 
by rotational driving-force adjustment of the electric motor 2111 described above. 
Thereby, the torque transmission can be arbitrarily adjusted corresponding to 
automobile travel conditions such as those of take-off traveling, cornering traveling, on- 
rough-road traveling, adn off-road traveling. 

Further, since both the base gear 289 and the movable gear 291 perform slow 
relative rotation little by little while rotating to the same direction. The thrust generated 
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through the cam mechanism 2101 can also be varied little by little. The engagement 
force of the frictional multiplate clutch 79 in association with the press member 281 can 
be easy and accurate to be adjusted. 

As described above, the rotational driving shaft 2113 of the electric motor 2111 
is disposed with a tilt with respect to the direction along the rotation axis of the 
compression gear set 283. Thereby, the position and the tilt angle of the electric motor 
2111 can be arbitrarily set whereby to enable enhancing the degree of layout freedom. 

With the enhanced degree of layout freedom, the portions of the base-side 
driving gear 2119 and the movable-side driving gear 2121 can be positioned very close 
to the compression gear set 283. As such, the compression gear set 283 can be 
miniaturized in terms of the outer circumferential diameter, whereby the overall 
construction can be formed even more compact, and hence a weight reduction of the 
torque transmission coupling IE can be implemented. 

Further, the engagement radii are different from each other between the base gear 
289 and the base-side driving gear 2119 and between the movable gear 291 and the 
movable-side driving gear 2121. Accordingly, the rotational driving of the electric 
motor 2111 can be much decelerated to cause the relative rotation between the pair of 
base gear 289 and movable gear 291. Thereby, the electric motor 2111 and the 
compression gear set 283 can be formed compact, and a weight reduction also can be 
implemented. 

The compression gear set 283 has the cam mechanism 2101, thereby enabling 
thrust causing the engagement of the frictional multiplate clutch 79 to be securely 
engaged through the relative rotation between the base gear 289 and the movable gear 
291. 

The thrust of the compression gear set 283 is transmitted from the base gear 289 
to the outer surface 285 side of the transfer case 5, and the reaction force thereof is then 
transmitted to the movable gear 291. Thereby, the frictional multiplate clutch 79 can be 
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securely engaged. 

Since the base gear 289 and the movable gear 291 are individually formed of the 
face gears, the rotational driving shaft 2113 of the electric motor 2111 can easily be 
tiltedly disposed with respect to the direction along the rotation axis of the compression 
gear set 283. 

In addition, in the present embodiment, since the torque transmission coupling 
IE is mounted on the output side of the transfer device 3, the mounting disposition can 
easily be implemented without unreasonable difficulty. 

Fig. 8 is a vertical sectional view of a torque transmission coupling IF and 
peripheral portions thereof according to a sixth embodiment. The basic construction is 
the same as that of the fifth embodiment, and description will be made using the like 
reference numerals for construction portions corresponding to those in the fifth 
embodiment. 

In the torque transmission coupling IF of the present invention, a base gear 
289A and a movable gear 291 A and a base-side driving gear 21 19 A and a movable-side 
driving gear 2121A are constructed of crossed gears. That is, for example, helical gears 
2123 and 2125 are provided on outer circumferences of the base gear plate 293 and the 
movable gear plate 297, respectively. 

The base-side driving gear 2119A and the movable-side driving gear 2 121 A, 
which are provided to the rotational driving shaft 2113 of the electric motor 2111 are 
both formed of helical gears, for example. 

Speed reduction ratios between the base gear 289A and the base-side driving 
gear 2119A and the movable gear 291A and the movable-side driving gear 2121A are 
set to be slightly different from each other. 

Upon rotational driving of the electric motor 2111, when the base-side driving 
gear 21 19 A and the movable-side driving gear 21 21 A rotate through the rotational 
driving shaft 2113, the base gear 289A and the movable gear 291A co-rotate. With the 
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co-rotation, slow relative rotation occurs between the base gear 289A and the movable 
gear 291A, and the cam mechanism 2101 generates thrust, whereby the frictional 
multiplate clutch 79 can be engaged, as in the case described above. 

Consequently, also in the present embodiment, substantially the same operational 
effects as those in the fifth embodiment can be exhibited. In addition, in the present 
embodiment, since the crossed gears are used, the rotation of the electric motor 2111 
can be securely transmitted through the base gear 289A and the movable gear 291 A, 
and even more secure accurately adjustment can be implemented. 

Fig. 9 is a vertical sectional view of a torque transmission coupling 1G and 
peripheral portions thereof according to a seventh embodiment. The basic construction 
is the same as that of the fifth embodiment, and description will be made using the like 
reference numerals for construction portions corresponding to those in the fifth 
embodiment. 

In the torque transmission coupling 1G, a base gear 289B and a movable gear 
291B, and a base-side driving gear 2119B and a movable-side driving gear 2121B are 
formed of bevel gears. That is, bevel gears 2127 and 2129 are provided with outer 
circumferences of the base gear plate 293 and the movable gear plate 297 of a 
compression gear set 283B, respectively. 

The base-side driving gear 2119B and the movable-side driving gear 2121B, 
which are individually formed of the bevel gears, are fixed to the rotational driving shaft 
2113. 

Speed reduction ratios between the base gear 289B and the base-side driving 
gear 2119B and the movable gear 291B and the movable-side driving gear 2121B are 
set to be slightly different from each other. 

Upon rotational driving of the electric motor 2111, when the base-side driving 
gear 2119B and the movable-side driving gear 2121B rotate through the rotational 
driving shaft 2113, the base gear 289B and the movable gear 29 IB co-rotate. With the 
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co-rotation, the base gear 289B and the movable gear 29 IB rotate and concurrently 
perform slow relative rotation. The cam mechanism 2101 generates thrust, whereby the 
frictional multiplate clutch 79 can be engaged, as in the case described above. 

Consequently, also in the present embodiment, substantially the same operational 
effects as those in the fifth embodiment can be exhibited. In addition, in the present 
embodiment, since the base gear 289B and the movable gear 29 IB and the base-side 
driving gear 2119B and the movable-side driving gear 2121B are formed of the bevel 
gears, the rotational driving force of the electric motor 2111 can be securely transmitted 
to the base gear 289B and the movable gear 29 IB. 

In the fifth to seventh embodiments, the outer circumferential diameters of the 
base gear 289, 289A, 289B and the movable gear 291, 291 A, 29 IB are set to be 
different from each other. However, the construction may be such that the base gear 
289, 289A, 289B and the movable gear 291, 291A, 291B are formed of spur gears 
having the same diameter, the base-side driving gear 2119, 2119A, 2119B is formed of a 
face gear having a relatively small diameter, and the movable-side driving gear 2121, 
2121 A, 2121Bis formed of a face gear having a relatively large diameter. Alternatively, 
the construction may be such that both the base gear 289, 289A, 289B and movable gear 
291, 291A, 291B and the base-side driving gear 2119, 2119A, 2119B and electric motor 
121 are formed of face gears so that the engagement radii are different from each other. 

By way of the disposition, each of the above-described torque transmission 
couplings 1, 1A, IB, 1C, ID, IE, IF, and 1G is not limited to that to be mounted on the 
output side of the transfer device 3. The disposition of each of the torque transmission 
couplings may be appropriately selected as in the case of each of torque transmission 
couplings 1H, II, 1J, IK, 1L, 1M, IX, and 1Y shown in Fig 1. 

The torque transmission coupling 1H is interposed in the propeller shaft 35, and 
is capable of performing torque transmission to the rear wheels 53 and 55 sides, 
similarly to the case described above. When the torque transmission coupling 1H is 
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brought into a torque non-transmission state, the rotation is not transmitted from the rear 
wheels 53 and 55 to, for example, the constant- velocity universal joint 33 or the output ^ 
shaft 61 or 267 located on the upstream side of the torque transmission coupling 1H, 
whereby energy loss can be prevented. 

The torque transmission couplings II and 1J are interposed in acceleration shafts 
49 and 51, respectively. The torque transmission coupling II or 1 J may be provided 
only in one of the acceleration shafts. In the case where the torque transmission 
coupling II or 1 J is thus interposed in the acceleration shaft 49 and 51, when the torque 
transmission coupling II or 1 J is brought into the torque non- transmission state, the 
rotation is not transmitted from the rear wheel 53 or 55 to the rear differential 43 side, 
whereby energy loss can be even more restrained in the 2WD state. 

The torque transmission couplings IK and 1L are interposed in the acceleration 
shafts 25 and 27 on the front wheels 29 and 31, respectively. The functions of the 
torque transmission couplings IK and 1L are substantially the same as those of the 
respective torque transmission couplings II and 1J. 

The torque transmission coupling 1M is provided to the drive pinion shaft 39, 
and is disposed in the differential carrier 47 of the rear differential 43. 

The torque transmission coupling IX is provided in a take-off clutch between the 
output of the engine 19 working as a prime mover and the transmission 21. 

The torque transmission coupling 1 Y is provided as a limited slip differential of 
the rear differential 43. 

Fig. 10 is a skeleton plan view of a 4 WD vehicle, showing a disposition of a 
torque transmission coupling according to an eighth embodiment. Description will be 
made using the like reference numerals for construction portions corresponding to those 
shown in Fig. 1. 

In the present embodiment, a torque transmission coupling IN is provided in a 
transfer device 3 A. In the torque transmission coupling IN, the output shaft 61 or the 
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output shaft 267, which is shown in Figs. 2 to 9, is coupled to output the torque 
transmitted from a transmission 21 in Fig. 10. The shaft 61 or 267 is coupled to the 
propeller shaft 35 through the constant-velocity universal joint 33. 

A gear 141 is integrally provided in the output shaft 61 or 267. A chain 147 is 
wound between the gear 141 and a gear 145 provided on a transmission shaft 143. The 
transmission shaft 143 is connected to a transmission shaft 151 through a propeller shaft 
149. A pinion gear 153 of the transmission shaft 151 engages a ring gear 23 of a front 
differential 13. 

Under engagement control of the frictional multiplate clutch 79, on one hand, 
torque transmission is performed to the propeller shaft 35 side through the frictional 
multiplate clutch 79. On the other hand, torque input can be performed in an online 
state from the transmission 21 to the front differential 13 through the gear 141, the chain 
147, the gear 145, the rear transmission shaft 143, the propeller shaft 149, the 
transmission shaft 151, the pinion gear 153, and the ring gear 23. 

By performing the engagement control of the frictional multiplate clutch 79 of 
the torque transmission coupling IN in correspondence to the travel state, torque 
distribution to the rear wheels 53 and 55 sides can be controlled corresponding to the 
travel state of a vehicle, and the torque transmission can be performed in the online state 
to the front wheels 29 and 31. Consequently, a 2WD operation and an accurate 4WD 
operation can be implemented. 

A torque transmission coupling may be provided by way of a torque 
transmission coupling IP with the transmission shaft 143. In this case, the gear 145 is 
provided in a clutch housing 57 or 257 shown in Figs. 2 to 9, and the output shaft 61 or 
267 is used for the transmission shaft 143. The output shaft 69 or 261 is just supported 
to the transfer case 5 to be rotatable. 

As such, by performing the engagement control of the frictional multiplate clutch 
79 of the torque transmission coupling IP in correspondence to the travel state of a 
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vehicle, torque distribution to the front wheels 29 and 31 sides can be controlled 
corresponding to the travel state, and the torque transmission can be performed in the 
online state to the rear wheels 53 and 55. Consequently, a 2WD operation and an 
accurate 4WD operation can be implemented. 

Fig. 11 is a skeleton plan view of a 4WD vehicle, showing a disposition of a 
torque transmission coupling according to a ninth embodiment. Fig. 12 is a vertical 
sectional view of a torque transmission coupling 1Q and peripheral portions thereof 
according to the ninth embodiment. The basic construction of the present embodiment 
is similar to that of the second embodiment, and description will be made using the like 
reference numerals for construction portions corresponding to those shown in Fig. 3. 

The torque transmission coupling 1Q of the present embodiment is mounted a 
rear differential 43Q. The torque transmission coupling 1Q is stored in a housing 71 Q 
serving as the support body side. The housing 71Q is fastening-coupled with bolts 154 
to a differential carrier 47Q provided in the support body side together with the housing 
71Q. A drive pinion gear 41 of a drive pinion shaft 39 serving as a rotation shaft of the 
torque transmission coupling 1Q is engaged with a ring gear 45 of the rear differential 
43Q. An output shaft 69 of the torque transmission coupling 1Q has a coupling flange 
73 coupled to a constant- velocity universal joint 37. An electric motor 121 is supported 
by being stored in the housing 71Q, and is disposed in a vehicle-traveling direction 
foremost side of the torque transmission coupling 1Q, so that improvement of cooling 
efficiency is implemented. 

The frictional multiplate clutch 79 according to the present embodiment is 
disposed on outer circumferential of bearing 155 and 157 that rotatably support the 
drive pinion shaft 39. 

In more detail, a vertical wall 159 of a clutch hub 59Q serving as an input rotary 
member is closed toward the output shaft 69 and thereby disposed to an end portion of 
the clutch hub 59Q. An inner cylinder portion 161 is integrally provided on an inner 
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circumference side of a clutch housing 57Q serving as an output rotary member. A 
vertical wall 163 is provided in an end portion of the inner cylinder portion 161. An 
inner circumference portion 165 of the vertical wall 163 is spline-engaged with an end 
portion of the drive pinion shaft 39. A support portion 67Q is provided with the 
differential carrier 47 Q. The support portion 67 Q extended from the differential carrier 
47 to an inner circumference side of the inner cylinder portion 161 supports the bearings 
155 and 157. The bearings 155 and 157 support the drive pinion shaft 39 to be rotatable 
with respect to the support portion 67Q. hi addition, a bearing 166 is provided between 
the output shaft 69 and the inner circumference portion 165 of the clutch housing 57Q 
whereby to have the supporting relationship with one another. 

Accordingly, in the present embodiment, in addition to the operational effects of 
the second embodiment, the bearing span supporting the drive pinion shaft 39 can be 
increased to securely support the drive pinion shaft 39 in the support portion 67Q. In 
addition, since the support portion 67Q is stored in the inner circumference side of the 
inner cylinder portion 161, the interior spacing can be effectively used, consequently 
enabling the overall construction to be formed compact. 

Fig. 13 is a vertical sectional view of a torque transmission coupling 1R and 
peripheral portions thereof according to a tenth embodiment. The basic construction of 
the present embodiment is similar to that of the ninth embodiment shown in Fig. 12, and 
description will be made using the like reference numerals for construction portions 
corresponding to those shown in Fig. 12. 

In the present embodiment, an oil path 167 is provided with a support portion 
67R a differential carrier 47R that supports bearings 155 and 157. The oil path 167 
extends from one side to the other side of the support portion 67 R to guide lubricating 
oil to the bearing 155. A built-up portion 169 is provided over an outer circumference 
of the support portion 67 R. The oil path 167 is provided in the built-up portion 169 to 
form a through-hole with a tilt declining toward an end face 171 of the built-up portion 
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169 from the inside differential carrier 47R. The end face 171 is positioned at one side 
end of an outer circumference of the bearing 155. The outer circumference of the 
bearing 155 is open in that portion. An outer surface of the built-up portion 169 is 
formed with a tilt corresponding to the tilt of the oil path 167. Corresponding to this tilt, 
also an inner cylinder portion 161 R of a clutch housing 57R is formed in a tapered 
shape. In the differential carrier 47R, a guide wall 173 is provided with an end portion 
of the oil path 167. The guide wall 173 continues to one sidewall of the oil path 167. 

At the time of engagement rotation of the pinion gear 41 and the ring gear 45, 
splashing gear oil in the differential carrier 47R is guided by the guide wall 173 and 
reaches the oil path 167 or the splashing gear oil directly reaches the oil path 167. Gear 
oil in the oil path 167 flows along the tilt of the oil path 167 to the outer circumferential 
surface of the bearing 155 and the bearing 155 is sufficiently lubricated by the gear oil. 

Accordingly, in addition to the operational effects of the ninth embodiment, even 
when the support portion 67R is formed to be long to increase the bearing span, the 
bearing 155 can be sufficiently lubricated by the gear oil. 

Fig. 14 is a vertical sectional view of a torque transmission coupling IS and 
peripheral portions thereof according to an eleventh embodiment. The basic 
construction of the present embodiment is similar to that of the tenth embodiment 
shown in Fig. 13, and description will be made using the like reference numerals for 
construction portions corresponding to those shown in Fig. 13. 

In the present embodiment, a support portion 67S and a built-up portion 169S are 
formed somewhat longer than a bearing 155 to extend in the direction along the rotation 
axis. A sealed slidable ring 175 is disposed in opposition to an end inner circumference 
of a support portion 67S. A seal 177 is provided between the support portion 67S and 
the sealed slidable ring 175. The sealed slidable ring 175 is tightening-positioned 
between a nut 65 and an inner race of the bearing 155. In the construction thus formed, 
an oil path 167S is extended to reach an outer circumferential surface of the bearing 155 
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or a portion between the inner race and an outer race of the bearing 155. 

An electric motor 12 IS in the present embodiment is formed to be long, and a 
gear 89A of a compression gear set 87A is integrally provided in an end portion of a 
rotary driving shaft 119S. 

In the present embodiment, splashing gear oil reached an oil path 167S flows 
along a tilt of the oil path 167S to an outer circumference of the bearing 155. Gear oil 
flows from the outer circumference of the bearing 155 to the portion between the inner 
race and the outer race, and the bearing 155 is securely lubricated. Overflow oil 
occurring during lubrication of the bearing 155 flows to an inner circumference side of 
the support portion 67S and can return into a differential carrier 47S while lubricating a 
bearing 157 on the other side. The frictional multiplate clutch 79 side is partitioned by 
the seal 177 from the bearing 155 side, so that oil such as automatic transmission oil 
different from the gear oil can be used therein. Using the automatic transmission oil 
enables components such as the frictional multiplate clutch 79 to be accurately 
lubricated independently of components such as the bearing 155. 

Accordingly, in addition to the operational effects of the tenth embodiment, the 
bearing 155 can be lubricated more securely, and the bearing 155 side and the frictional 
multiplate clutch 79 side can be individually lubricated with appropriate oils more 
securely and accurately. 

Since an electric motor 121S is formed to be long, the outer circumferential 
diameter can be reduced. 

Figs. 15 and 16 show a twelfth embodiment of the present invention. 
Specifically, Fig. 15 is a vertical sectional view of a torque transmission coupling IT 
and peripheral portions thereof; and Fig. 16 is a sectional view of displacement 
detection means and peripheral portions thereof. The basic construction of the present 
embodiment is similar to that of the tenth embodiment shown in Fig. 13, and description 
will be made using the like reference numerals for construction portions corresponding 
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to those shown in Fig. 13. 

In the present embodiment, there is provided a displacement sensor 179 serving 
as the displacement detection means that obtains the engagement force of the frictional 
multiplate clutch 79. 

In more detail, a planetary carrier 181 for supporting a planetary gear 93 A is 
supported in housing 7 IT to be capable of performing constant- angle relative rotation. 
The planetary carrier 181 is constructed of a pair of carrier plates 183 and 185 and a 
carrier pin 187. The carrier plate 185 is positioned in the direction along the rotation 
axis according to a stopper 188 provided in an inner surface of the housing 7 IT. 

Referring to Fig. 16, a coil spring 189 serving as urging means is interposed 
between the planetary carrier 181 and the housing 7 IT. More specifically, a cutout 
portion 191 is provided in the carrier plates 183, 185 of the planetary carrier 181. A 
spring storage portion 193 opposing the cutout portion 191 is provided in the housing 
71T. The coil spring 189 is interposed between the cutout portion 191 and the spring 
storage portion 193. Consequently, the coil spring 189 generates an urging force to 
thereby interfere to rotation of the planetary carrier 181 that rotates in the same 
direction at the time of rotational driving by the electric motor 121. 

A convex portion 195 is provided with an outer circumference of at least one of 
the carrier plates 183 and 185. The convex portion 195 is inserted into a concave 
portion 197 formed in the housing 71T. The convex portion 195 is relatively movable 
in the rotational direction of the carrier plates 183 and 185 in the concave portion 197, 
and the planetary carrier 181 is supported in the housing 7 IT to be capable of 
performing constant-angle relative rotation. 

The displacement sensor 179 is disposed in a predetermined portion in the 
outside of the housing 7 IT. The displacement sensor 179 is linked with the convex 
portion 195 through a link 199. Accordingly, upon movement of the convex portion 
195, the displacement amount of the movement is input to the displacement sensor 179 
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through the link 199, and the displacement amount of rotation of the carrier plate 183, 
185 can be detected. 

Upon rotational driving of the electric motor 121, the gear 89 A on the one side is 
integrally rotationally driven over the rotary driving shaft 119. With the gear 89 A being 
rotationally driven, the planetary gear 93A engaged therewith starts rotation, and the 
gear 91 A engaged with the planetary gear 93 A co-rotates therewith. That is, the gear 
89 A and the gear 91 A rotate together. 

The gear ratio between the planetary gear 93A and the gear 89 A is set to slightly 
be different from the gear ratio between the planetary gear 93 A and the gear 91 A. 
Accordingly, while rotating with the gear 89 A, the gear 91 A performs relative rotation 
at a low velocity with respect to the gear 89A. This relative rotation causes the cam 
mechanism 103A to serve similar to the above and then generates thrust, whereby the 
frictional multiplate clutch 79 is engaged. 

With the engagement of the frictional multiplate clutch 79, the gear 91 A receives 
a rotation interfering force that is proportional to the engagement force. This rotation 
interfering force causes a rotational force proportional to the engagement force to be 
transmitted to the carrier plates 183 and 185 through the carrier pin 187 by revolution 
due to rotation of the planetary gear 93A. The rotational force then causes the carrier 
plates 183 and 185 to perform relative rotation with respect to the housing 7 IT in 
resistance with the urging force of the coil spring 189. This causes relative movement 
of the convex portion 195 in the concave portion 197. The relative movement is then 
input to the displacement sensor 179 through the link 199, thereby enabling the 
displacement proportional to the engagement force to be detected. 

Accordingly, the detected displacement is input to a controller, and an 
engagement force of the frictional multiplate clutch 79 is obtained through 
predetermined operations. This enables a process such as fine engagement adjustment 
of the frictional multiplate clutch 79 to be accurately performed. 
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Consequently, also in the present invention, operational effects substantially the 
same as those of the tenth embodiment can be exhibited, and the fine engagement 
adjustment of the frictional multiplate clutch 79 can be accurately performed. 

Fig. 17 shows a fourteenth embodiment of the present invention; more 
specifically, the Figure is a vertical sectional view of a torque transmission coupling 1U 
and peripheral portions thereof. The basic construction of the present embodiment is 
similar to that of the tenth embodiment shown in Fig. 13, and description will be made 
using the like reference numerals for construction portions corresponding to those 
shown in Fig. 13. 

In the present embodiment, an electric motor 121U is disposed outside of a 
coupling housing 71U. 

A stepped portion 203 is provided in the housing 71U. The electric motor 121U 
is disposed by being stored in an outer-circumferential spacing formed with the stepped 
portion 203. A rotary driving shaft 119U is rotatably supported by a vertical wall 
portion 205 of the housing 71U. A driving gear 207 in the housing 71U is mounted on a 
rotary driving shaft 119U. The driving gear 207 engages a gear 89 A of a compression 
gear set 87 A. 

A ring 117U is integrally provided to the gear 89 A, in which the ring 117U is 
rotatably supported by a bearing 125U. 

With the electric motor 121U being driven, the gear 89A of the compression gear 
set 87 A can be rotated through the rotary driving shaft 119U and the driving gear 207. 
This enables engagement adjustment of the frictional multiplate clutch 79 in a manner 
similar to that in the tenth embodiment. 

Consequently, also in the present embodiment, operational effects substantially 
the same as those of the seventh embodiment can be exhibited, and the housing 71U is 
enabled to be formed even more compact. 

Fig. 18 shows a fifteenth embodiment of the present invention; the Figure is a 
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vertical sectional view of a torque transmission coupling IV and peripheral portions 
thereof. The basic construction of the present embodiment is similar to that of the ninth 
embodiment shown in Fig. 12, and description will be made using the like reference 
numerals for construction portions corresponding to those shown in Fig. 12. 

The present embodiment is constructed such that a frictional multiplate clutch 
79V and an electric motor 121V are disposed by exchanging the positions of the 
corresponding frictional multiplate clutch and the electric motor in the sixth 
embodiment. The electric motor 121V is stored in a housing 71 W coupled to a 
differential carrier 47V, and is disposed on the outer circumferential sides of bearings 
155 and 157. 

A support portion 67V is provided to the differential carrier 47V The support 
portion 67V extends to an inner circumference side of the housing 71 W toward the side 
of housing 71V. The bearings 155 and 157 are supported by the support portion 67V. A 
drive pinion shaft 39 is supported by the bearings 155 and 157 to be rotatable with 
respect to the support portion 67V. 

A rotary driving shaft 119V is rotatably supported on an outer circumference of 
the support portion 67 V through bearings 209 and 211. An inner race of the bearing 
211 is supported in abutment on the differential carrier 47V in the direction along the 
rotation axis. 

A gear 89 A of a compression gear set 87A is spline-engaged with the rotary 
driving shaft 119V. The differential carrier 47V, the housing 71W, and the housing 71V 
are integrally coupled using tightening bolts (not shown). 

A clutch housing 57V of the torque transmission coupling IV is integrally 
provided as an input rotary member to a rotary shaft 69, and a clutch hub 59V is spline- 
engaged as an output rotary member to a drive pinion shaft 39. 

Upon rotational driving of the electric motor 121 V, the gear 89 A on the one side 
is integrally rotationally driven over the rotary driving shaft 119V. With the gear 89 A 
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being rotationally driven, the planetary gear 93 A engaged therewith starts rotation, and 
the gear 91 A engaged with the planetary gear 93 A co-rotates therewith. That is, the 
gear 89 A and the gear 91 A rotate together. 

The gear ratio between the planetary gear 93 A and the gear 89A is set to slightly 
be different from the gear ratio between the planetary gear 93A and the gear 9 1 A. 
Accordingly, while rotating with the gear 89A, the gear 91 A performs relative rotation 
at a low velocity with respect to the gear 89 A. This relative rotation causes the cam 
mechanism 103 A to serve similar to the above and then generates thrust. 

The gear 89 A is supported to the differential carrier 47V side in the direction 
along the rotation axis through the rotary driving shaft 119V and the bearing 211. As 
such, the thrust is received on the differential carrier 47V, and the gear 91 A is moved 
toward a pressure reception section 83 by a reaction force of the thrust. This movement 
enables the factional engagement of the frictional multiplate clutch 79 with the press 
member 81, as in the case described above. A needle bearing 40 is disposed between 
the output shaft 69 and the drive pinion shaft 39, in which mutual supporting 
relationship therebetween is directly established. 

Accordingly, also the present embodiment is capable of exhibiting substantially 
the same operational effects as those of the ninth embodiment. In addition, in the 
present embodiment, the bearing span of the drive pinion shaft 39 can be increased to 
securely support the drive pinion shaft 39 to a support portion 67V. In addition, since 
the support portion 67V is stored in the inner circumference side of the electric motor 
121V, the interior spacing can be effectively used, consequently enabling the overall 
construction to be formed compact. 

The frictional engagement section may be of the type that just generates a 
frictional engagement force through engagement, so that it is not limited to the frictional 
multiplate clutch 79, but a cone clutch, for example, may be arbitrarily selected therefor. 

In terms of the disposition, each of the torque transmission couplings 1Q, 1R, IS, 
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IT, 1U, and IV is not limited to that to be mounted on the rear differential 43 side, and 
the disposition may be appropriately selected as in each of the torque transmission 
couplings 1, 1A, IB, 1C, ID, IE, IF, 1G, 1H, II, IK, 1L, 1M, IX, and 1 Y. In this case, 
coupling of individual axes is carried out with appropriate modifications as in each of 
the torque transmission couplings 1, 1A, IB, 1C, and ID. 
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